Summary 2 species of mites were present, a surface-living dermanyssld of the genus Ornithonyssus, which apparently caused no harm, and a very small burrowing mite, Echimyopus dasypus, which was found In large numbers In the epidermis and was responsible for extensive lesions. The mange persisted in untreated armadillos, but topical treatment with monosulftram solution was effective.
Since the discovery that the 9-banded armadillo is susceptible to infection with Mycobacterium leprae (Storrs, 1971) this species has been used increasingly as an experimental animal for laboratory studies on leprosy. As a result, colonies of wild-caught armadillos have been set up in North America and Britain in which groups of the animals are infected with M. leprae and maintained for periods of up to 2 years. This report describes the presence of mange in a group of imported armadillos on their arrival in Britain, the nature of the skin lesions and the therapy used.
Materials and methods A group of 20 adult 9-banded armadillos (Dasypus novemcinctus) was imported in February 1980. They were transported in wooden crates divided into single compartments and arrived on a direct flight from North America, where they had been captured in Florida some days earlier. The group consisted of 12 male and 8 female animals, weighing 2·4-3·9 kg. They were housed individually in plastic cages ('Varikennels'; Doskocil Manufacturing Co., Arlington, USA) containing a bedding of autoclaved sawdust and straw, in a room which received natural daylight and which was maintained at a temperature of 21 ± 3°C.
Each animal received a daily ration of 150 g of pelleted commercial cat food (Ralston Purina cat chow; Jenks Brothers Foods Ltd, High Wycombe, UK) softened with water, and drinking water ad libitum. 8 g powdered vitamin and mineral supplement (SA 37; Intervet Laboratories Ltd, Cambridge, UK) was added per week to the diet of each animal.
Immediately on arrival the armadillos were inspected for signs of ill-health and 8 (5 male, 3 female) were found to have dry, crumbling encrustations of the skin over large areas of the ventral surfaces of the neck, thorax and abdomen. The skin in these sites was also considerably thickened and the ridges bearing the hair follicles were more pronounced. No other parts of the body were affected. However, close examination of the armadillos revealed moderate numbers of a large, highly mobile mite, identified as Ornithonyssus sp, on the carapace and ventral surface. These mites were found particularly at the junction of the carapace and the head, on the skin at the base of the ears, and in the junctional skin between the bands of the carapace, and at the base of the tail. The species of Ornithonyssus has yet to be established; these mites were found on a very high proportion of the armadillos. There was no sign of their spreading to other hosts.
Deep skin scrapings were taken from the lesions of all affected animals using a scalpel blade. Skin biopsies were obtained surgically from 2 of these animals after sedation by intramuscular injection of ketamine hydrochloride ('Vetalar'; Parke, Davis & Co., Pontypool, UK) at a dosage of 50 mg/kg bodyweight.
.' Autopsy skin samples also became available from 1 armadillo. Mites could not be seen with the naked eye in the skin scrapings but were found on microscopical examination. These burrowing mites were very small, measuring approximately 220 ,urn in length and 180 ,urn in width (Fig. 1) and were identified by Professor Fain of Antwerp as Echimyopus dasypus. This is a species of sarcoptiform mite only recently recognized (Fain, Lukoschus, Louppen & Mendez, 1973) .
Histological flndlngs
Examination of affected skin showed that the mites were located in the epidermis in large numbers (up to 17 per mm epidermis) and in the deepest layers of keratin, but were not present in hair follicles. The skin of the armadillo is unusual in that hair follicles are confined to rows on the primary ridges. The Echimyopus mites were present in the troughs between the ridges. Each mite was usually found in a lacuna of epidermis which had developed around it ( Fig. 2) and was attached to the surface by the terminal claws.
There was considerably hyperkeratosis and the keratin layers contained proteinaceous material which had Haematoxylin and eosin. Line represents O·2 mm.
Baskerville & Francis exuded from the skin. There was also epidermal acanthosis and intense localized infiltration of the dermis by lymphocytes, histiocytes and plasma cells (Fig. 2) . This reaction was also seen around sweat glands and dermal blood vessels.
Treatment
The skin of the ventral thorax and abdomen of affected animals was soaked in a 2·5% monosulfiram (tetraethyl-thiuram monosulphide) solution ('Tetmosol'; Imperial Chemical Industries Ltd, Macclesfield, UK) and scrubbed with a nylon nail brush to dislodge scabs and aid penetration of the liquid. This treatment was repeated 4 and 10 days later. A week after the final treatment the mange had completely cleared and the skin appeared normal. There was no recurrence of the mange and histological examination of skin samples taken at necropsy up to 6 months later showed no mites and no pathological changes in the epidermis or dermis.
Discussion
Mange in imported armadillos is important because of its possible relationship to trauma and sepsis of the skin. One of the commonest and most serious disease problems which occurs in this species is skin sepsis. In our experience, and that of other workers (Wampler, 1969) , sepsis associated with infection by staphylococci and Proteus spp rapidly follows any form of trauma to the skin in captive, housed armadillos and is a frequent cause of death or a reason for culling. This infestation is particularly interesting in that 2 different mites were present. The larger and highly mobile Ornithonyssus seems to feed on surface debris, although evidence is accumulating that, as on other hosts. they suck blood. It was not associated with skin lesions and appeared to cause no irritation. The other was a burrowing mite, Echimyopus dasypus, and this was responsible for the mange. This is only the 2nd occasion on which this mite, a new species, has been recorded, the taxonomic description and the criteria for its classification having been presented by Fain et ai. (1973) . The mange in these armadillos was obviously a natural infestation, acquired in the wild. since the affected animals had been captured in the United States only a few days earlier and the lesions were well established.
Histology showed that the Echimyopus mites were present in very large numbers and burrowed into the deepest layers of keratin and into the epidermis itself. In the epidermis they produced lacunae, but did not invade sweat glands or hair follicles. The habitat of E. dasypus thus differs from that of other known species of Echimyopus, which in rodents and monkeys inhabit hair follicles exclusively (Fain et al., 1973) . The mange lesion in the armadillos is therefore very similar histologically to that of mange in other animals (Jubb & Kennedy, 1963) . Despite the severe inflammatory reaction provoked, the relatively superficial location of the mites in the skin was the probable reason for the ready responses of the mange to topical therapy with monosulfiram solution.
